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Objectives. We attempted to determine whether elevated levels 
of the classic coronary heart disease risk factors are associated 
with increased coronary risk and all-cause mortality among 
elderly men with and without coronary heart disease at baseline. 
Background. The strength of any association between the 
classic coronary risk factors and survival among elderly men with 
and without coronary heart disease has not been established. 
Methods. The classic coronary risk factor levels and risk of 
coronary events and total mortality during a 5-year follow.up 
interval were studied among men aged 65 to 84 years. Coronary 
events were fatal myocardial infarction (n = 71), any myocardial 
infarction (n = 96) and, among the men without disease, other 
nonfatal coronary heart disease events (n = 80). 
Results. Among the 171 men with prevalent coronary heart 
disease, significant (p < 0.05) risk factors for fatal myocardial 
infarction (n = 42) in multivariate analyses were low high density 
lipoprotein cholesterol (odds ratio [OR] 0.2, 95% confidence 
interval [CI] 0.1 to 0.8 for l.mmol/liter increase), high ratio of 
total to high density lipoprotein cholesterol (OR 1.4, 95% CI 1.1 to 
1.7 for 1-U increase), and smoking more than nine cigarettes daily 
(OR 6.0, 95% CI 1.5 to 24.9 vs. values in men who had never 
smoked). Among the 476 men without prevalent coronary heart 
disease, only high serum total cholesterol was a risk factor for 
fatal myocardial infarction (n = 29) (OR 1.4, 95% CI 1.0 to 2.0 for 
I-retool/liter increase). Among men with prevalent coronary heart 
disease, the only significant (p < 0.05) risk factor for total 
mortality was smoking more than nine cigarettes daily (OR 3.9, 
95% CI 1.1 to 13.4 vs. values among men who had never smoked). 
Among men without prevalent coronary heart disease, only the use 
of antihypertensive medication (OR 2.0, 95% CI 1.2 to 3.3 between 
men with and without such medication) was a risk factor for total 
mortality. 
Conclusions. The classic risk factors for coronary heart disease 
appear to be of importance ven in old age, especially among men 
with prevalent coronary heart disease. 
(JAm CoU Cardio11995;26:1623-9) 
High serum total and low density lipoprotein cholesterol, 
hypertension and smoking have been shown (1,2) to be the 
main risk factors for coronary heart disease among middle- 
aged persons. Among the elderly, the effect of these risk 
factors diminishes with aging in terms of relative risk (3,4). 
This decrease may partly be due to high absolute risk of 
coronary heart disease among the aged, competitive causes of 
death, progression of atherosclerosis with advancing age and 
the effect of other risk factors (3). However, in terms of 
attributable risk, the traditional risk factors appear to retain, or 
increase in, importance among the elderly, especially elderly 
men (3,5). These results have been found, but not consistently 
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(6), in several prospective studies on smoking (7,8), hyperten- 
sion (9,10) and serum cholesterol (11-13). Among the middle- 
aged, unfavorable lipoprotein levels have been associated with 
increased coronary mortality, especially among those with 
already prevalent coronary heart disease (14). We studied the 
association between the classic risk factors (total and high 
density lipoprotein cholesterol evel, blood pressure, body 
mass index and smoking) and fatal and nonfatal myocardial 
infarction, other manifestations of coronary heart disease and 
total mortality among men aged 65 to 84 years. Separate 
analyses were performed for men with and without preexisting 
coronary heart disease. The subjects were studied as part of the 
Finnish cohorts of the Seven Countries Study. 
Methods 
Subjects. The original Finnish cohorts in the Seven Coun- 
tries Study in 1959 consisted of all men born between 1900 and 
1919 from two geographically defined rural areas, Ilomantsi in 
eastern (the East) and P6yty/i-Mellil/i in southwestern (the 
West) Finland. At the time of the 25-year follow-up (October 
to November 1984) the men were 65 to 84 years old. Of the 
original cohort of 1,711 men, 766 were still alive in 1984 and 
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716 (93%) underwent at least the medical examination. Full 
information on the electrocardiogram (ECG) and medical 
examination was available for 686 men. The present analysis 
covers the 5-year period from November 1984 to November 
1989. Thirteen subjects with rheumatic heart disease or cor 
pulmonale and 26 subjects with missing values for any of the 
studied variables were excluded from the study group; thus 647 
men were included in the present study. 
Men were classified into two groups according to ECG 
manifestations and history and symptoms of preexisting coro- 
nary heart disease. A total of 171 men were considered tohave 
prevalent coronary heart disease. This group comprised 31 
men with a Q wave ECG (Minnesota codes 1.1 or 1.2 
combined with 5.1 or 5.2) (15) and 140 men with a definite 
history of previous myocardial infarction or typical angina 
pectoris as assessed by a standardized questionnaire closely 
similar to that later published by the World Health Organiza- 
tion (15). The other 476 men without hese signs and symp- 
toms were considered to be free of coronary heart disease at 
baseline. 
Risk factors. The original study protocol (16) was followed 
with little alteration. In addition to clinical examination, ques- 
tionnaires concerning medical history, socioeconomic informa- 
tion, health status and health habits were included in the 
examination. Subjects were requested tofast at least 4 h before 
the examination. 
A venous blood sample was obtained, and the separated 
serum was sent o the Finnish National Public Health Institute 
for the laboratory analyses. Total and high density lipoprotein 
cholesterol were analyzed from fresh sera by using an enzy- 
matic reagent (Monotest, new, Boehring, Mannheim, Ger- 
many) and Olli C 3000 photometer (Kone Oy, Finland). The 
accuracy of the results was controlled by analyzing both 
commercial lyophilized and our own control sera in the work 
series. No drift in the laboratory standard could be detected. 
Body weight was recorded to the nearest 100 g with the 
subject wearing light clothing. Body mass index was calculated 
by dividing weight in 1984 by the squared height (m 2) mea- 
sured in 1959. 
Subjects were classified into four categories by smoking 
habit: 1) men who had never smoked (never smokers); 2) 
former smokers (ex-smokers); 3) current smokers of <10 
cigarettes daily; and 4) current smokers of -> 10 cigarettes daily. 
Men who had stopped smoking within 1 year before the 
examination were regarded as current smokers and classified 
according to their past smoking habit. 
Blood pressure in the right arm was measured by one 
trained nurse, after a 5-rain rest, with the subject in supine 
position, using a mercury manometer with a 12.5 × 40-cm cuff. 
The first and fifth phase of Korotkoff sounds were recorded as 
systolic and diastolic blood pressure to the nearest 2 mm Hg. 
After counting of the radial pulse (30 s), blood pressure 
measurement was repeated. In the present analysis mean 
values of the two measurements were used. Men whose 1984 
systolic blood pressure was -> 160 mm Hg or diastolic pressure 
->95 mm Hg, or both, or who used antihypertensive m dication 
in 1984 were considered to have hypertension (17). Isolated 
systolic hypertension was defined as systolic blood pressure 
->160 mm Hg with diastolic blood pressure <95 mm Hg. 
Information on use of antihypertensive medication was ob- 
tained by using a questionnaire. Associations of blood pressure 
and hypertension with future coronary risk among men without 
coronary heart disease was recently described in detail (18). 
End points. Death certificates and hospital records were 
collected for all men who died between the 25-year (1984) and 
30-year (1989) follow-up examinations. The vital status of all 
subjects in the 30-year follow-up was ascertained. Thus, the 
follow-up rate was 100% in this respect. We also reviewed the 
hospital records for all men who at the 30-year follow-up 
examination reported having had a possible myocardial infarc- 
tion during the last 5 years. Additionally, for the study popu- 
lation, all hospital discharge diagnoses (ICD-8 410-414) were 
identified from the National Hospital Discharge Register and 
hospital records were collected and reviewed. One of us (M.T.) 
classified all possible myocardial infarctions during the 5-year 
follow-up eriod, following as closely as possible the MONICA 
(19) criteria. Because ECGs during the acute episode of the 
disease were not collected in the present study, ECG informa- 
tion was classified into five categories according to the clini- 
cian's notes in the hospital records. The ECG categories were 
1) definite Q wave infarction (notes indicating the develop- 
ment of a diagnostic Q wave in recordings); 2) definite non-Q 
wave infarction (notes indicating a diagnostic ST-T segment 
evolution of an injury current hat lasted >24 h); 3) probable 
ECG infarction (notes indicating a major ST-T segment evo- 
lution not satisfying the criterion for a definite infarction); 4) 
ECG ischemia (notes indicating Q waves indictive of an old 
infarction or nonspecific ST-T segment changes not satisfying 
the criteria for a definite or probable infarction); and 5) all 
other ECGs, including those with normal ECG findings. 
Fatal events coded as definite or possible acute myocardial 
infarction were considered fatal myocardial infarctions. Non- 
fatal events coded as definite myocardial infarction were 
considered nonfatal myocardial infarctions in the present 
analysis. On the basis of these events and on findings at the 
30-year follow-up examination, three end points were defined 
for the analysis: fatal myocardial infarction, any myocardial 
infarction (fatal or nonfatal) and any coronary heart disease 
(fatal or nonfatal myocardial infarction during the follow-up 
period, newly developed efinite or probable angina pectoris 
based on a questionnaire [15] or a newly developed efinite Q 
wave infarction [Minnesota codes 1.1 or 1.2 combined with 5.l 
or 5.2] [15]). We also determined incidence of cancer deaths 
during the follow-up period. 
Statistical methods. Statistical analyses were performed by 
using SAS software (20). Differences in mean levels of contin- 
uous variables were tested by using analysis of variance, and 
differences in the prevalence of categoric risk factors were 
tested by using log-linear models. The relative risk of risk 
factors studied was analyzed by using logistic regression. In 
logistic regression, possible nonlinear relations were tested by 
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Table 1. Coronary End Points and Total Mortality During a 5-Year 
Follow-Up Period Among 65- to 84-Year Old Men With and 
Without Coronary Heart Disease at Baseline in 1984' 
Prevalence Total Fatal Any 
of CHD at No. of Myocardial Myocardial Any Coronary Total 
Baseline Men Infarction Infarction Heart Disease Mortality 
Present 
East 91 21 (26%) 28 (33%) 
West 80 21 (26%) 26 (33~) 
Both 171 42 (26%) 54 (33%) 
Absent 
East 202 10 (5%) 17 (9%) 
West 274 19 (7%) 25 (9%) 
Both 476 29 (6%) 42 (9%) 
Totals 647 71 (11%) 96 (15%) 
39 (50%) 
34 (42%) 
73 (45%) 
42 (21%)t 49 (25%) 
38 (14%) 62 (21%) 
80 (17%) 111 (23%) 
- -  184 (28%) 
*Data adjusted for age and area of residence, tp = 0.04 for difference 
between areas of residence, adjusted for age. Data are presented as number (% 
[adjusted for total number of men]) of subjects. CHD = coronary heart disease; 
East = eastern Finland; West = southwestern Finland; - -  = not applicable 
because of coronary- heart disease at 1984 baseline. 
entering squared terms of the continuous risk factor variables 
in the model. All analyses were first done by adjusting for age 
and area of residence and then by adjusting also for other isk 
factors. Interactions between all risk factors and area of 
residence were tested. When this interaction was at least of 
borderline statistical significance (p < 0.1), results for contin- 
uous risk factors are reported within each area separately in
the text, but in the tables they are presented for the two areas 
combined. 
Resu l ts  
Baseline coronary heart disease status and future outcome. 
Of the 647 men included in the present analysis, 171 men 
(26%) had prevalent coronary heart disease at baseline in 1984 
(Table 1). For the men with and without coronary heart 
disease the 5-year incidence rates (per 100) were, respectively, 
26 and 6 for fatal myocardial infarction, 33 and 9 for any 
myocardial infarction and 45 and 23 for total mortality. The 
5-year incidence rate of any coronary heart disease was 17 (per 
100) among men free of coronary heart disease at baseline. 
The noncoronary heart disease mortality rate was similar in 
both groups: 19 and 17 per 100 in men with and without 
coronary heart disease, respectively. Among the men without 
coronary heart disease at baseline, the risk of any coronary 
heart disease vent was significantly (p < 0.05) higher in men 
from eastern Finland (the East, Table 1). No significant 
differences were detected in the incidence of other coronary 
end points and total mortality between the two regional 
cohorts. 
Baseline risk factors and coronary heart disease status. 
The mean serum high density lipoprotein cholesterol level was 
lower and the total/high density lipoprotein cholesterol ratio 
was higher among subjects with coronary heart disease at the 
1984 baseline (Table 2). Mean age and mean levels of serum 
Table 2. Average Levels of Coronary Risk Factors in Men Aged 65 
to 84 Years With and Without Prevalent Coronary Heart Disease at 
Baseline in 1984 
Men Free 
Men With From 
Prevalent Prevalent 
CHD CHD p 
Risk Factor (n = 171) (n = 476) Value* 
Age (yr) 72.2 _+ 4.8 72.6 -+- 5.3 NSt 
Total cholesterol (mmol/liter) 6.2 + 1.4 6.1 _+ 1.2 NSt 
HDL cholesterol (mmol/liter) 1.1 +- 0.3 1.3 _+ 0.3 < 0.001 
Total/HDL cholesterol ratio 5.9 +_ 2.0 5.1 _+ 1.5 < 0.001 
Systolic blood pressure (mm Hg) 152 + 25 154 _+ 22 NSt 
Diastolic blood pressure (mm Hg) 86 -+ 12 87 + 11 NSt 
Body mass index (kg/m 2) 25.9 -+ 4.0 25.7 _+ 4.2 NS? 
Never smoker 19% 28% 0.032:~ 
Ex-smoker 56% 53% 
Current smoker (<10 cigarettes/day) 13% 7% 
Current smoker (>9 cigarettes/day) 12% 12% 
Antihypertensive medication 52% 26% < 0.001 
Hypertension 71% 55% < 0.001 
Isolated systolic hypertension 20% 19% NSt 
*For difference between men with and without coronary heart disease at 
baseline, adjusted for age and area of residence, tp > 0.1. :~For difference in 
smoking habits as a whole. Data are presented as mean value _+ SD or percent 
of subjects. CHD = coronary heart disease; HDL = high density lipoprotein. 
total cholesterol, systolic and diastolic blood pressure and body 
mass index were similar between groups. Current smoking, 
hypertension and antihypertensive medication were more 
prevalent in the group with than in the group without coronary 
heart disease at baseline. 
Men with prevalent coronary heart disease. The odds 
ratios of the risk factors studied among men with coronary 
heart disease at baseline are presented in Tables 3 and 4. 
There was a significant (p < 0.05) interaction between serum 
cholesterol level, as a continuous variable, and area of resi- 
dence. In the East and in the West, odds ratios for fatal 
myocardial infarction, any myocardial infarction and total 
mortality were 1.0 and 1.5, 0.9 and 1.4, and 0.8 and 1.1, 
respectively. Within each area these associations were not 
statistically significant (p < 0.05). Table 3 presents results for 
the combined areas. In a multivariate analysis, smoking more 
than nine cigarettes daily, but none of the continuous risk 
factors studied, was a significant predictor of total mortality 
(Table 3). Low levels of high density lipoprotein cholesterol, 
high total/high density lipoprotein cholesterol ratio and smok- 
ing more than nine cigarettes daily showed some indication of 
increasing the risk for coronary end points (Tables 3 and 4). All 
nonlinear relations between risk factors and studied end points 
were statistically nonsignificant. 
Men without prevalent coronary heart disease. Serum 
total cholesterol was a significant risk factor for all three 
coronary end points, but not for total mortality (Table 5). The 
difference in risk between tertiles of serum total cholesterol 
was not significant (Table 4). Prevalent antihypertensive m d- 
ication use was a significant (p < 0.05) risk factor for total 
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Table 3. Multivariate* Adjusted Associations of Risk Factors at 
Baseline With Risk of Coronary Heart Disease and Total Mortality 
During a 5-Year Follow-Up Period Among 171 Men 65 to 84 Years 
Old With Coronary Heart Disease at Baseline in 1984 
Risk Factor 
Fatal Myocardial Any Myocardial 
Infarction Infarction Total Mortality 
(OR: 95¢,: CI)+ (OR: 95~ CI)5 (OR; 95'~ C1V i
(n 42) (n - 54) (n - 73) 
Total cholesterol 1.3:1.0-1.7 I. 1:0.9-1.5 1.0: 0.8-1.3 
(l mmol/liter) 
HDL cholesterol l!.2: (I. I-0.S$ 0.3: i1.1-1.(~: 0.7:0.2-15) 
(1 retool/liter) 
Total/HDL ratio 1.4: 1.1-1.7§ 1.2: 1.0-1.5:[: 1.1:0.%1.3 
(1 u) 
Diastolic BP change 1.0:0.7-1.3 1.0:I).8-1.4 0.9:0.7-1.3 
(10 mm Hg) 
Systolic BP change 1.1: l.(I 1.3 I1:1.[)-1.3 1.0:0.8-1.1 
(10 mm Hg) 
BMI change (3 kg/m-') 1.1; 0.8 1.5 l.lk 1L7-1.3 0.9:(I.7-1.3 
Antihypertensive drug 
treatment 
Not present I 1 1 
Present 1.2:0.5 2." 1.0:0.5-2.0 2.[1:1.(I-4.1 
Smoking 
Never smoker 1 1 1 
Ex-smoker 1.3:0.4 35! 1.3:IL5-3.4 1.3:0.5-3.3 
<10 cigarettes/day 1.3:(I.3-5.3 1.ll: 11.3-3.7 1.5:0.4-5.11 
>9 cigarettes/day 6.0; 1.5-24.95 3.2: {Lq-I 1.2 3.t): 1.1-13.45 
*Adjusted for age, area of residence and other risk factors (including total 
cholesterol [not in case of total/high density lipoprotein (HDL) ratio], HDL 
cholesterol [not in case of total/HDL ratio], systolic blood pressure [not in case 
of diastolic blood pressure], body mass index, smoking habit and use of 
antihypertensivc medication). (Odds ratios (OR) and 95% confidence intervals 
(CI) calculated for a given change in risk factor level. :~p < 0.05. §p , 0.£1t. 
BMI = body mass index: BP blood pressure. 
mortality (Table 5). There was a significant interaction be- 
tween the level of high density lipoprotein cholesterol and area 
of residence in the risk of any coronary heart disease. For an 
increase of 1 mmol/liter, the odds ratio was 3.0 (95c?~ confi- 
dence interval [CI] 0.9 to 10.3) in the East and 0.6 (95% CI 0.2 
to 2.2) in the West. In Table 5, the results are presented for the 
two areas combined. 
There was a significant (p = I).009) nonlinear elation 
between body mass index and total mortality (Fig. 1). To be 
able to further analyze this finding, we studied cancer mortality 
among men without coronary" heart disease at baseline. Seven 
(9%), four (5%), four (5%), four (5%), five (6%) and seven 
(9%) cancer deaths, respectively, occurred in sex(lies of body 
mass index, in ascending sequence, during the follow-up 
period. The comparable figures for all-cause mortality are 28 
(34%), 15 (19%), 19 (24%), 16 (22%), 13 (15%) and 20 (26e/i), 
respectively. Additionally, an inverse U-shaped relation was 
observed between diastolic blood pressure and all three coro- 
nary end points, as has been previously reported (18). 
Interactions between baseline coronary heart disease sta- 
tus and the classic risk factors. We also tested the possible 
statistical significance of the differences in predictive power of 
coronary risk factors between men with and without coronary 
heart disease at the 1984 baseline. However, no significant 
(p < 0.05) interactions between baseline coronary heart dis- 
ease status and risk factors was detected for any of the three 
common end points. 
Discuss ion  
Comparisons at baseline. Among men without prevalent 
coronary heart disease there was a lower prevalence of smok- 
ing and hypertension than among men with prevalent coronary 
heart disease at the 1984 baseline. The similarity in the mean 
values of blood pressure was probably primarily due to varia- 
tion in the use of antihypertensive and antianginal medication. 
This result is consistent with previous tudies (21,22). Com- 
pared with findings in some (9,23), but not all (24), previous 
study groups of elderly subjects, hypertension was more prev- 
alent in the present study subjects. 
Cross-sectionally, most previous studies (21,22,25) have 
found that total cholesterol levels are significantly higher or 
that hypcrcholesterolemia is more prevalent among elderly 
men with coronary heart disease than among men free of 
coronary heart disease. Other studies (5), like the present 
study, have not demonstrated such an association. In accord 
with previous work (25), the present study found that high 
density lipoprotein cholesterol was significantly lower and 
total/high density lipoprotein cholesterol ratio significantly 
higher among men with than among men without coronary" 
heart disease. These more unfavorable ipoprotein levels may 
he partially explained by the more prevalent use of antihyper- 
tensive medication among men with coronary heart disease. 
Thiazide diuretic agents in particular have been shown (26) to 
have adverse ffects on serum lipid levels. 
Strength of risk factors. In terms of absolute increase in 
risk, serum cholesterol is especially important for coronary 
heart disease among middle-aged men with preexisting coro- 
nary heart disease (14). Among men with coronary heart 
disease, smoking > 10 cigarettes/day nd leanness were associ- 
ated with high all-cause mortality. The association between low 
body mass index and total mortality may partly be explained by 
the association between deteriorated overall health (due to 
diagnosed or subclinical cancer, for example) and low body 
mass index (27,28). Also in the present study, among men 
without coronary heart disease, more cancer deaths occurred 
in the group whose body mass index was at the lower end of the 
spectrum; among these men, the U-shaped relation between 
body mass index and total mortality was detected. However, 
noncancer mortality rates were also higher among men with a 
low body mass index, implying that excess all-cause mortality is 
caused by factors in addition to more cancer deaths among 
lean men. A previous analysis (29) of the present study group 
at the 25-year follow-up period suggested that a full analysis of 
the association between serum cholesterol and all-cause mor- 
tality requires along follow-up period because itcan take up to 
10 years before the positive association of cholesterol with 
coronary, heart disease mortality overcomes the negative asso- 
ciation with early mortality due to other causes. Therefore, the 
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Table 4. Association Between Tertiles of Lipoprotein Variables in 1984 With Risk of Coronary Heart Disease and Total Mortality During 
5 Years Among Men 65 to 84 Years Old: Multivariate* Adjusted Estimates 
Fatal Any 
Myocardial Myocardial Any Coronary Total 
Infarction Infarction Heart Disease Mortality 
Men 
Risk factor Tertile Cut Points (no.) No. OR No. OR No. OR No. OR 
Total cholesterol (retool/liter) 
Men with CHD 
Men free of CHD 
HDL cholesterol (mmol/liter) 
Men with CHD 
Men free of CHD 
Total/HDL cholesterol 
Men with CHD 
Men free of CHD 
Lo~ - -  5.56 29 9 1 13 1 - -  - -  16 1 
5.57 - -  6.66 31 6 1,8 7 0.9 - -  - -  14 1.3 
6.67 - -  High 31 6 1.8 8 1.1 - -  - -  9 1.0 
Low - -  5.56 157 9 1 12 1 23 1 44 1 
5,57 - -  6.65 161 9 1.1 14 1.4 26 1.1 37 1.0 
6.67 - -  High 168 11 1.7 16 1.9 31 1.4 30 0.9 
Low - -  1.05 83 30 1 34 1 - -  - -  40 1 
1.06 - -  1.33 48 6 0.2t 12 0.5 - -  - -  17 0.6 
1.34 - -  High 40 6 0.3t 8 0.3t - -  - -  16 0.8 
Low 1.05 135 9 1 13 1 22 1 26 1 
1.06 - -  1.33 165 10 (I.9 13 0.8 23 0,8 43 l. l  
1.34 High 176 10 (I.9 16 0.9 35 1.3 32 0.7 
l.ow - -  4.48 44 5 1 10 1 - -  - -  20 l 
4.49 5.91 40 10 2.6 l I 1.4 - -  - -  16 0.8 
5.92 - -  High 87 27 3.7# 33 2.3 - -  - -  37 0.9 
Low - -  4.48 171 11) 1 13 1 26 l 37 l 
4.49 - -  5.91 176 7 (/.7 14 1.1 30 1.1 36 0.9 
5.92 High 129 12 1,7 15 1.8 24 1.3 38 1.7 
*Adjusted for age, area of residence, total cholesterol (not in case of total high density lipoprotein [HDL] ratio), HDL cholesterol (not in case of total/HDL ratio), 
systolic blood pressure, smoking habit and use of antihypertensive medication, tp < 0.05. Abbreviations as in Tables 1 and 3. 
5-year follow-up interval of the present study was probably too 
short to determine conclusively the importance of coronary 
risk factors on total mortality. 
In the present study population, as in Finland in general, 
the incidence of coronary heart disease and total mortality 
during middle age was higher in the East than in the West (30). 
It has been suggested that this difference may have been 
caused in part by both the higher coronary heart disease risk 
factor levels and the more severe natural course of the disease 
in the East (31). In the present study of elderly men, both the 
incidence of fatal coronary heart disease and total mortality 
were similar in men from the two areas. This finding may be 
due to the diminishing risk factor differences between the areas 
(30), as has also been observed among middle-aged persons 
(32). Men in the East are also a more selected group because 
of their higher previous mortality rate (30). However, among 
men free of coronary heart disease at the 1984 baseline, the 
incidence of coronary heart disease was higher in those from 
the East. 
In the present study, the use of antihypertensive m dication 
significantly increased the risk of all-cause mortality among 
men without coronary heart disease at the 1984 baseline. 
Among men with coronary heart disease the relative risk was 
similar but did not reach statistical significance. In a previous 
study (18) of the present study subjects, among men free of 
coronary heart disease, the risk for coronary events was 
increased for those whose diastolic blood pressure was in the 
middle tertile. This increased risk may be a result of previous 
long-term hypertension and complications among these men. 
Adverse ffects of antihypertensive drugs may also contribute. 
In the previous study (18), men with hypertensive blood 
pressure levels 10 to 15 years earlier, and decreased levels 
thereafter, were at higher risk for coronary events than were 
men with relatively stable blood pressure levels. 
Previous studies (12,13,33) have reported contradictory 
data on the association between serum total cholesterol and 
coronary risk among the elderly. This relation has been 
reported to be strongest among men but inconsistent among 
women. In the present study, a high total cholesterol level 
increased coronary risk only among men free of prevalent 
coronary heart disease. 
The results of the present study are in accord with most 
previous tudies of elderly men in western societies. However, 
the limited number of study subjects and the absence of 
women in our study restricts the generalizability of the present 
results. Additional studies should be undertaken within other 
population groups and among elderly women. 
Implications for the future. Primary and secondary preven- 
tion of coronary heart disease has been shown to be effective 
among the middle-aged (34). Decreasing unfavorably high 
lipid levels and treating high blood pressure primarily with a 
healthier life-style is probably advantageous in all ages. In a 
recent secondary prevention study (35), also including subjects 
up to 70 years of age, lowering of cholesterol with simvastatin 
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Table 5. Multivariate* Adjusted Associations of Risk Factors at 1984 Baseline With Risk of Coronary 
Heart Disease and Total Mortality During a 5-Year Follow-Up Period Among 476 Men 65 to 84 
Years Old Free of Coronary Heart Disease at Baseline 
Risk Factor 
Fatal Myocardial Any Myocardial Any Coronary 
Infarction Infarction Heart Disease Total Mortality 
(OR; 95% Cl)t (OR; 95% Cl)t (OR; 95% CI)# (OR; 95% CI)? 
(n - 29) (n 42) (n = 80) (n = 111) 
Total cholesterol 1.4: 1.0-2.0:~ 1.4:1.1 1.9+~ 1.3; 1.0-1.65 1.0; 0.8-1.3 
(1 mmol/liter) 
HDL cholesterol (/.9:0.3-3.3 11.9:[I.3-2.5 1.4; 0.6-3.1 0.7; 0.3-1.4 
(1 mmol/liter) 
Total/k-IDL ratio 1.2; 0.9-1.5 1.2:1.0-1.5 1.1; 0.9-1.3 1.1; 1.0-1.3 
(1 U) 
Diastolic BP change l.(l: l).7-1.5 l).9:0.7-1.3 1.0; 0.8-1.3 0.9; 0.7-1.1 
(10 mm Hg) 
Systolic BP change (I.9: 11.7-1. I 1.0:0.8-1.1 1.1); 0.9-1.1 0.9; 0.8-1.0 
(10 mm Hg) 
BMI change (3 kg/m:l 1.1:0.8-1.5 1.0:I).7-1.3 1.0; 0.8-1.2 0.9; 0.8-1.1 
Antihypertensive drug 
treatment 
Not present 1 1 1 i 
Present 1.1:0.5-2.7 I. 1 :/).5-2.3 1.4; 0.8-2.5 2.0; 1.2-3.3~: 
Smoking 
Never smoker 1 1 1 1 
Ex-smoker l.l: 0.4-2.7 1.0; 0.4 2.1 0.9; 0.5-1.7 1.5; 0.9-2.7 
< 10 cigarettes/day 1.3:0.3-6.9 1.2:0.3-4.8 0.9; 0.3-2.7 1.9; 0.7-5.1 
>9 cigarettes/day 1.6; 0.4-5.7 1.4:ll.5-4.2 1.4; 0.6-3.1 1.5; 0.6-3.4 
*Adjusted for age, area of residence and other risk factors (including total cholesterol [not in case of total/high 
density lipoprotein (HDL) ratio], HDL cholesterol [not in case of total/HDL ratio], systolic blood pressure [not in case 
of diastolic blood pressure], body mass index, smoking habit and use of antihypertensive m dication), tOdds ratios (OR) 
and 95% confidence intervals (CI) calculated for given change in the risk factor level. ~:p < 0.05. Other abbreviations a
in Table 3. 
clearly reduced total mortality and coronary heart disease 
events, irrespective of age and gender. The proportion of 
subjects with prevalent coronary heart disease is high among 
the elderly with a western life-style. Thus, secondary preven- 
Figure 1. Association between level of body mass index (BMI) and 
total mortality among men 65 to 84 years old, free of corona~ heart 
disease at baseline, during the 5-year follow-up period from November 
1984 to November 1989. Data are based on estimates of logistic 
regression model adjusted for age, area of residence, total and high 
density lipoprotein cholesterol, systolic blood pressure, smoking and 
use of antihypertensive drug treatment, p = 0.024 for the difference 
between models with and without squared term of body mass index. 
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tion is of special importance among the aged. Among subjects 
with already manifest coronary atherosclerosis, thromboge- 
netic risk factors may be especially significant (14,36,37), 
whereas among subjects with less atherosclerotic oronary 
vessels, atherogenesis may play a more important role. In the 
present study, low high density lipoprotein cholesterol, high 
ratio of total to high lipoprotein cholesterol and smoking were 
significant risk factors for coronary events among those with 
coronary heart disease at baseline, whereas only total choles- 
terol was a significant risk factor among men free of coronary 
heart disease. However, these differences in the importance of 
risk factors between men with and without coronary heart 
disease did not reach statistical significance. The possibility of 
preventing coronary heart disease among the elderly through 
risk factor modification should be tested further in controlled 
clinical trials. 
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